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1 

[»Wf»#©ttlil] 

t# i ©sei&y- mmmm h ? >>>x* t. 
Missis i coffisy- hssifsa* h 7>i>x*©ttrEfW 

frfess 1 ©tesy- Msiwan h ?>^x^ontB- 
ft. 

[0 00 1] 

[gfg±©*jffl#sf] ^©58Wtt*^*ss*j;r;¥* 

«*H3rr*fcft©HR**lC«T*. <fc9ft£Wfc 
tt, DRAM • 5>^A • 7?-feX • * 

z>toM&i£mi&\z#M-$nz>mmmtfL%3i®mz&T 

[0002] 

[&*©&*] ¥*#llKfe±tf^#B*8W;:45W 

x\t, %4fim\z&»T-%.®&mmm%±?z® 
mmzm-3\,>T-it0mi$w£z%<iiTz>ittt>\zm^ e 

#©Sffi#«&M.tUTfUffl3nfc>5, *1t> iSfitfi©h 
*. 

[0 0 0 3] d©,k5*S*«S6fE±lll»*fiJffl-r^lsl 
ft8#©-:3£l/TDRAM©rtlSI$JEi§ftrt*£5. 1*9 
OKEBfttt. *»#5»llD4n**Si*EfcftEUT 

[0 0 04] DRAM<D®18&mtt:-T&tW±LTZ 
Cl©«fc3fcDRAM©*ie®!&fi{fc«. *T© 

mmfcW6izi;*mBt%£zmmit\zi: oAssn 

5. ;:©±5fc«Mfca*E±D. #5ric3S«TfeSMO 
S (Jfifty-hflfUMS) h^^X^GHMXtt* 

©©EW*&&Bg©KJ3t>8 <&S. 
[0 0 0 5] -»fc*»->T, S'XrAftMEe&JgT 



(2) &SW6-13 2 739 

2 

m ©wwb«DRAMafrBa<, jt$fc«iSv>«E 

iWU»tEfcl/r«J8Sns. 
[0 0 0 6] Vfc*»-aT. ^«5«ai«ES-e©**DR 
AMS £©¥ftfflettfta©*|j^*^I^Lfc«£. 
MOS h5>i?X^©ieift»ffi*J:r;/BIB]»8kK©»ift 
»m«©««tt*«ff-r5©*«H»tft*. ^©fc©, 

i*ie5i!iEiHiK*fflv»T^ei5SiKSESKauTi*ia?®i 

«E££fJc-r*. C*Xtti0. AI8HfcStt&DRAM& 
if©#¥#IB©Sfi©«j35B*©fMgttS««-r5. 
10 [0 0 0 7] 01 Ott, fiE3f5©DRAM©±#:©#|j££ 
^•Tl2dT?»S. 01 0fc*HT, DRAM 1 OOte. ft, 
SUE/- H 1 0 9 <£^UT^8KSiE« 1 1 2 ±^4A 

ensfl-SBsassEv c c *i*ELTfcs«SMffvd 

d 1 1 4±^fcgTSI*3S?|i3j£lHliiS 1 0 2 

t, rtSBHjg« 1 1 4 ±©rt8S«iESE V d d SIMM 

ig«E t LTiMwart«a* i o 4 1. Mmm 1 

1 2±fc4A6ftfcft««WtEVc c*ttf|Mt8[*E 

fclTAOTtftttttMUIlian l 0 6 i*At». 
[0 0 0 8] 0 2. rtSSHKl 0 4*«fc 

20 OVMMMKJaBftl 0 6^BSt, ffi^«St«E (Et 

T. Wc«JWIEfc**? Vs s*^Sig«E/-H 
(BIT, ffi*S/-F£fc-f) l l 0*J:l/ffi^miSSI 
(ETF, £«?) 1 16£^LT#A5ft 

3. 1 0 4 tt, i)»i<ife^t'J»(07H 

[0 0 0 9] ftWUMUllilKi 0 6ti. gfifl-g&ix 
-^©Att^Sff^Px-^Affi^lHlK^tr. *«T 
50 7 i -^©Attl*SffJ5i:5fc»*«J:Wa?Sfii:©-1'>^ 
-7x-X&tS&©T*S. 7HbXx3-^, fflftl 
|a]i5ftf©^ailIBSe^S?SiEffiffllaIKl 0 6CA*n 
Tt>«t<» SfcftfiKlHlKl 0 4lC^*nTt>*V^ fl-SB 

ajEfiEEvc ca<BJHm*nsMos vyyv^m-^ 

^S#«UT«aiHJ!S«:rt«5aiISSETVdd 

t?Bi!i-r5*^«s«is«jEv c c -nrnmr^t^t 

47 [0 0 1 0] rtSBKEEIB 1 0 2». rtSSEIBl 0 4© 
IsI«S©fl!l5EtUTtt. a>!r©tt^fiSSSnTVs5. 

[ooii] tail ttaa*©rtssiii£EiaK©8tj$©-0i 

$S-r0T&*. 01 1IC*^T, rtSBK&BEI5J» 10 2 
tt. Ff«©SlP«fiEVREFS:^4-r5S^«ff^lEl 
B 1 2 4 t . «EEI6£@& 12 4^6 ©Stp«ff V 
REFSSAA lc3tt , rtg?«iSli 1 1 4 ±©rtg8®g 
«EV d d %]E?»Mz3ttzmi}®®m 1 2 2 1> Hi) 
50 IgfflSl 2 2©ffl*K:^SLT. n«B«®Sl 1 2d»6 
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3 

nwmm i4±'\ffisiE&^*s-r^p9 i v^Mos 

b7>i>7>?l 2 0££tf. 

[0 0 12] £¥«e£±i°i% 1 2 4 \t, mmmi 
1 2 ic«g^anT-^«s«P««ti£^-r^sipi««^ 

3 0 t, «$£ift58£!ElK 1 3 0 
l/T0rS©Slp®BE V R E F 
£®£E*W F 1 3 2 &Str. fcSEE^-f F 1 3 
2 14, *¥«855S*[sl!S 1 3 OfrP>0£l$n&&yx± 

REF£5S4TS. 1 {C*-r«fBBE®» 1 0 

2 0»^fCO^TSiWr5. 

[0 0 13] g»lJi4Sigl2 2tig$SEVREF£rt 
»«iR*ffiVddt4g»«fc*«fa. raas^flE 
Vdd#£l?Mil£VREF«fcl3<fe,SWS£. 
1 2 2©a*ttBri£cow-^jPJ;Dt>ii5<a-5. Utile* 
D, pft^MOS h^^i- 1 2 0»3 

< & D h - y-*|WMH!*«* 

3<£D) , p3=-v*;PMOS h^v^l 2 0fc:fr 

Lxn&nmmi 1 2a^6?«iissii 1 4 'vegan 
d©±#^w±ans. 

[0 0 14] glp®BEVKEFJ;r)t>rtHS€iRmffiVd 
d#fi<fc$i. M»*ilSgl 2 2©tH;W4ffi£©WS 

Sfifil 1 2#&AffiSBfil 1 4'\«»an5S«HI 

aowcu rtep«i«ffivddd^±#t5. 

[0 0 15] Tfc:b'S£©rtfl5»]£|IB»l 0 214, g*P 
SJEVR E F tBffKUW^JKOrt»«S[«EVd d S 
56*1--5«ig«fll^5. F*]««Si£JBEV d d I4rtffi®8 

5. d©*:*, STCKK^HKl 3 OB. 

[o o 1 6] 01 214. &&<ommm<k®it><omitL 

tift-THT**. £©W1 2 (c*1-g9*ttft£HR 
14, fti/lttPRfHW. *EBStef?© fjgLS I 
©fcfc©7±ny*«BKRtfftli CD J (ttMHB 

fr) . 93 o 5Hav»u»3 o 7jCKB»a*r«»«. 

[0 0 17] HI 2fc4SV>T, SIP€«K564@K 1 3 0 

»4. nmm&i 1 2ic»<«n*y-;*fcy-FAfc 

*r-T5p^t*;i/M0s h7>^^i 5 4t, fl-s&s 
»«i 1 2jc»Rsnsv-xty-HAfcft«an* 

1 eiCjgttSttSy-XiSrffiASn^^MlOS F 
7>^?15 1t, /-HCt»tt«l 1 6t©ffl»C 

KiKsnsfifiii 5 2t, y-HACftRatisHU" 
> t y - h b Ksasansy- f t / - f c caaan 



(3) 4WF6- 1 3 2 7 3 9 

4 

*V-Xfc««*.any+*JH40S h9>i>X* 1 5 

3t, Mraitai i 2fc»»snsy-xty-HA 
i"f >t^-r^p9 i; v*;i'Mos F7>-yx* 1 5 6 

[0 0 18] p?-V*;WMOS h7>S>X* 1 5 4i5«k 
tfl 5 5tt*l/>F5 5H3K*lPI*U Sfch7>f 
X*l 5 5th5>^l 5 6tf4*W>h5 5-|sl 
*S$«ffiTS. h7>$>X* 1 5 4i5.J:tf 1 5 5 BBS 
JO R-©tMX*Ktf«2n. ai/^FS^HBJHcfcOH 

-©nasi 0 

[0 0 19] by>VZS>l 5 i©y-hiswty-h 
5 2©a«ttRot>*^*tiic8a:«an<5. ataim 

[0 0 2 0] F5>-yx*l 5 4*5J:tfl 5 5f4*W> 

cttracfcan o#*n*. /-i<B£flm£«82i 0 

Uh7>yXi'l 5 1£j>UT«tf1. y-HASSSn-S 
a? ««E»4h7>^X^ 1 5 3&J>LTfittl 5 2^«tn 
5. V9>97.ir\ 53tt, Jffiftl 52S«n<5S«{I 
0 S-fiCft'atitiA*. Tfcfe5» y-FCTft 

b-sstti 5 2«tn«w*i o*»7cs<a:st. y- 
<»:d, /-HB©*tt*«fiT-r*. unfc 

£0 F5>5>X* 1 5 3©3>^*>XiJ«/F3<& 

o. y-Hcs«ns*i«^a<sn5. m\z, j- 

FCfcSfcn-SfcRrtWa <&•&&, y-FC©*JE*iffi 
TU b7>VX9l 2 l©3>^;7^>X*t/JvS<)a: 

[0 0 2 1] Lfca^T, h7>^X^l 5 1 «rSgtl-5 

mtttmu 5 2&ssnsms5ti4^L<^5. 

[0 0 2 2] fittl 5 2Offtt«R0»**<R£3n 
tv>2>. claiciO, 0©<fitt/jNS<^. -fis. 
t>?» h7>xX?l 5 1 *atn-5®d5t)/jNa*{I©IS 

<Mt«KWt*n». H5>5?x^ 1 5 loy-mt 

y-bftOH:W/L©«l4**<ttfe*nT^*. d© 

gm=(in' (W/L) Cox'Vds 
©M^ST4A e.n* h 7 >X3 >^i; ^ >X©ffl*tJt 

y-b$fi, VdsttFM>-y-XH«fl£Swf. 

[0 0 2 3] C©<§^. h9>^^ 1 5 1 BfiSfD«« 
■VWlfcL (Vd^Vgs-Vthn) . Y9>9X9\ 
5 1 SSStlS StSf4. 

1= (K/2) (Vgs-Vthn) J 

i?4A^n-5. r^-cvg stt-y-h-y-xpaaBE. 

50 V t hnttL-ev>tt«BE, Ktt. gm/VdsT4^.S 
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5 

[0024] ufc#oT> mm i ow-i-wztimiz® 
5£snx^sfc»v 5 i©y-h-v- 

©VTH (=Vthn) T-^Sn. fi«il5 2IC^ 
5n^®ff*tM0S 1 5 1 ©U£VMISJE 

Vt hnlr£U<fc-5. b&*^T, fittl5 2&«n 
•5SS5I 0!i, Vthn=I 0 ■ R0~Vthn«kD 
I 0=Vthn/R0 

ttt*. gfiffiRO:fc«fctfb£^ffi£JBEVthntt-€-tt 

[0 0 2 5]-^, \-y>v*$ 1 5 sScttfi 5 6« 
6 ©y- huty- Kg©jtfc«eoT^©»*p«si£ 1 

11 = 10- (Wl/Ll) / (W0/LO) 

©w«s;-cst>3n5-)£©s^«ie*»^^^n5, c 

-h:B©J±£jSU W0/LOtth7>i>X*l 5 5© 
y- hS©Jt^T. 
[0 0 2 6] L-£*loT, -£©glpm8lE 1 1 S&J&T 
SJlttCiO. C©-5£©S*mSSl lKffioTSl 1 
JSfSEEy-f 3"— H 1 3 2^-£©yx:Mi&S£8!) 

[0 02 7] 

[aw^ftti^frsss] 0i2^-rsip«i« 
bs-eik 1 3 ovmmz&^T. mm&vc c©&ii 

&£©EBCJ:D/-FA©Sti:at±#U 

* 1 5 4w*y#®tfzzmmi)mmt<nfc. zn\t, 
ski 5 2©aetts*t+^#<t2^3nT*>o, m 

fflt1<nTcY7>?** 1 5 5{C*tf.Sfi*i^SeiJ 
m$L?ZZtifiT$Z>tlX, H©h7>>>X* 1 5 5 
fc*lt*«£E»T*«8»TSt. h7>^X^ 15 4© 
y-h-7-;*ffl«fiE#h7>>^*l 5 4©L#MSI 
SBE<fc»3t>*£<fc5&*Ti&.5 (K7>S>X*154 
©L#V^SJOE«ft©«Et**S) . tfch9>S>X* 

1 5 5^y-f Ffctftenrfco. tommrm 

Jx^*mT*fcVMB£fc*V>Tfc, SKSJEVccjW 
;i/XttC£i»L*:«S. /-HA©«fili±#U H© 
/-FA©ffi&tt*€rfcjgfitteR 0 Srr^fittl 5 2 
fcfl-tTSttSnSfca, /-FA©lt<!iVAtt. 
Vcc-VA>| Vthp I 

=*7#88£:fcS. ^©h^^^X^l 5 4*^7«!8t 
y-HB©«{S:©T^ (h5>^X^l 5 
llCkSft®, h5>3?X*l 53ffl*7ttffi, J- 
KC©e<4©TPI (SJftl 5 2IC±5««) . h5>-y 
7,9 1 5 1 ©*7ttffi<»:&£-a©!»ft© h 'J #,!:& 



(4) #BB¥6- 1 3 2 7 3 9 

6 

S. d©*S3t y-HA©«ffitt "H" <^-f*-H« 

HB*±7/C©«fi!:^ "L" ifc-5. ftJ»HK> 
i?*:? 15 1-15 6 t^T**:t7#ffitft-5ttffil;:g 

[0 0 2 8] ¥SJM«EB8gfci:©¥2*#8gli 
ftfm«fc:2fL&*«ffl Cfci:;Ltf0~7 0 , C) #18* 

[0 0 2 9] 013li, fc£*tf#Uxyn>T«/£3 
ftSfiffi (15 2) ©SfittfftttMOS h7^X* 

©b#v>«i«jE©m«fti¥tt&*rH , r»s. 013c: 

'jn>-cab<5fitt©<g*i«©^ft;€r^U fi&v t h 
tt. n^t^WOS h5>^X*©L£VMt«EEV t 
hn©£lt£^f. II 3\Z^t^o\Z, ffift (1 5 
2) ©g#t<IRo«, IE©JaS«»S#UT43D> mm 

20 ±.&tt%\z*o>imm<m*.?z. -n. mos 

>v>X*©L£^fc«jEV t h n »£©*&£#»£;£ 

[0 0 3 0] £©«£, 0 1 2 (SsTOMMUMteiaJft 
fcfc^T. Jgta 1 5 2 fctftflsmiS IOBVth n/R 

0T4A^ns. Lfc*ioT. mn.%tth\zmmm 
m%±@&ifi%±?ttm 1 0 *j:ot 1 1 u, 0 1 4 \z 

^•TJ:3lcfiS±SttfeCfiT-rs. IC-?. 014 

Ht««fcssT**u &mzmmmm%>k®®ifim 
tzmmm 1 s^-r. iu-e, hi 3^«t 1x014 icts 
30 -mm\i. m&m&m®i>T7f;LT^z. 

[0 0 3 1] LWoT, gipS«?S£lElBA<?g£T£ 
0*5«fctfl lrttmtfftifclclSTrSfc 

0 1 1 \zm-rm^m&mm\z^xmnfim^ 
mE.zft&tzz.twcztKtt.*), MtmEm&frz 

n-SratiiKtiEE V d d ©©fefiS t fc 

[0 0 3 2] 0 1 514, £HJEE^-f P«>U*ffc#tt 
**f. 01 5fc*V>T. «W4yx^«BE**U H3 

40 ttfcyx^-«£E©jas«s€^-r. mui«, 

«tt (ift^SSJ) fc*W*S/i^-«JEVz©fiS«#tt 

-Sffl©sii«*t«iS3nfc«^. -e©®T-iffl«ff*t-^ 
#;>h«SitUT. »s«»©?f#«iji*6. -rat) 

^, yx^-«£EVz*»6Vei±©«^ICl4. IE©SJ?« 
**#U , >x^ffiE*t6V,J:»3'b/jN*^«^e^© 

«>x^-»«««*t^ffie<)-C*0. yx^-«E©Jfl!V>fe© 



-268- 



(5) #$¥6-1 3 2 73 9 

7 8 

co o 3 3] *m»&'&'&®<r)tom$&mmz%^x *^r^2<omm^t. %i<Dmmb7>i> 

sjEvztbTtt. zomzobi&Kbofrmm&vb R&mi-vmjjmz&mztxz-ismmtiiTt, m#/ 

©tf&Btan*. 2KD«^sBE^-f*- H©#A.5 - Kic8&sft5te:££s^££#-rsf&2 ©j&gy 

tC#oT7x:^j£lijfcH-*. «£lW7X$ft;fc [0 0 4 0] 

?'(*-\ t *ttmzzt\z£r)mmtzzLt\fT! mm %in%&m : ?-\mmm%\z%\,>xbm 

b^b. mmm&mnmnmmmmft %\tom®&hj>v?>9\z&immmLmiz 

mmtbT%.mB.yi*-\ t i 32^mznz&> a nt^Tt, £ttKckomi©a#*4&h:7>>>x*© 

m«io^'fbtf(soT^x^-fiEvz©ss^&t>s^ n, ®2o«ititt^icBJaian5mjE*t-^{iic««f 

»«-f * £ 0 1 6 tc*f«t 5 tC, fiipmit [0 04 1] 

&f££Snsgi?«EVR E F;Wafl?±#i [gffiW] 0 1 tt;i©8E©-£i60!lT?<&-5£*Sifc5& 

i: fc tUgftf 5 (m 1 6 1' ^)V>TttiSTt5«-&Sr^ 4=liJ&©;|8»££*t- ST**, m 1 Kfc^T, £tp«gE 
T) ttffi^U, Sc^(C-«W-^©rteS«^S£ES^ *©V-X7W1-$ftilgiSl 12ICj£l££ 

[0 0 3 4] Cut, 01 6lC*3^T}iffittlC®STS StfftiSIl 1 6 K&^aftS p^V^VMO S h5>>>X 

»i»fcrtg«SiPSE^ii?s^e5iEian*Sip a? ^i 4t, -e©Ku-f>*v-KE(c»isan. -e©y 

SEEVREFs^-r. -hav-FFic&gsan, •erov-x^gtesi 1 6 

[0035] -enij>^ ^©^©awti^ismiBE©^ KSsastt-sxg^jPMos i-^^x* nt, y 

w>t>W3ibiti8i&\z&^T*>£%\zmmmmtz - h f ts«*i 1 1 6 t©ra»cs«!$n-5figt 1 2 1. 

C£©T£5^«^58*RB£tt«T£;:£T;&£. *•© H U-f >*»m*/- H lfc&fcsn. *©y-h# 

[0036] c©^fflffi©@w», i£v>ii*«SHfcfc /-pECgtestu *oy-X3B»y-HFt*«sn 

%4[UI5S:lg«-r5rtT$.5„ [0 0 4 2] pft^WOS F<7>5?X* 1 4tt» ■*• 

[0 0 3 7] £©58$©3 6fcfi5©BW«, ftf£St«# ©y-hiBWty-hSLt©it, W/L 

cttras. L#+#*£&«a k^es**. p^* 

[0 0 3 8] *JWMOS YyyVX^l 4tt. *©y- ha»jgJ&» 1 

[KS&«ft-r-5fc*©¥S] £©3g9U;:fS5S$«S& 1 6fc!H*SnT*D, aWf*>«ffiT&D. *-©3> 

^v^mjEEi'^-rsfc*© h 7 >5?x$"\©«s<iys -rs. mzmmz^xmrntz. 

utbx. m*>imt2nrz&mmm»z. [0043] h?>>>x* 1 4tj. -e©y-h*tg«€ 

[0 0 3 9] £©5S93KISSg$S»tiSailH] ttV s s ©S<4WS;VTi& milftEVc ckO 

KB. ISl©SSUc|g&sns-#$ite##£i&*r *>+#&^<refcr). ftl$*>ttjBr?fcS. Z.tl\z£ 

U &&mfc2t3;mffi&*9&tZ>&5\z2nft%l<D O. b^xX^l l^tt, h7>^X^14*^bT 

m&XTt. znmio&mmTat&ijmzmm 40 Kn&'wmtfmsnz. h7>j>x*i iitmn 

X*£. C©Sl©«»«iah7>i?X^©f!W^lC ffi©Pfc5C. 

1= (W/L) -an -Cox (Vgs-Vthn) « /2. 

h7>vx^ 1 1 ©y-h-y-xra«BEttaffL «©m 

€^<i«£EVTH (=Vthn) \zQL<lZZ. t*fe I 0=Vth/R0, 

*,J-^¥<7i^V^MtYv> : J7s9\ 1©1/€V>® itT?R Ottfigil 2 ©fitrtfia-Ci&S. 

SJEVTHt^Kft*. bJfe^^T, fiftl 2ICK- 50 [0 0 4 4] h 7>-^X^ 1 3 \ttmW8,X®VFt*. 



-269- 



9 

F?>i?X* 1 4©W/Lrt*f#/jN3<, 
3tt. 

Vd^Vg-Vt hn, 

>mED iw^**3e>r-s©msiEi o 

F?^** 1 3tt±fcS'J©«^S. 7-f-F/Ty* 

0 -£«SE£#iS&-tS Z £ 

T&fcS, ffl*/-Hl©SS5l 0a»*€r<fco&« 

*i i©3>^^>x^f <fcD. y-HE©m& 

tfflSTU h7>xX^13©3>^ ; $'>XAVjN$< 
fcO. /-FF^#l&sns«85S£<B;iaTS. 

0 /-FF©«ft;WgTU F 

l©a>^^>x*vjNa<*r). /— F 
E©«&*<±ff-r-5. cniCfcD Y?>V7>2 1 3 ©3 

* >X#*£ < fc 0 / - F F^«*S3ftSS«Eft 

sjsins-a-s. c©»m-J:t). m. 1 2 sambas 

[0 04 5] H 2 », ^©K^©te©*ffiWT*«>S^ 
SS5»*lHlK©«!^^-r0tfa&S. @2lci5V>T, s 

f av - f h txftiissns p *;vm o s f 5 > ?z 

*3 1£, /— FG IC-t© F VI t\, *<OV 

-Zt>WM»l 1 6irfeiKSn, *©y-F!W8Bsai 
«i 1 2c8ttansn? : +*;vMos h7>>?x^3 
4t, /-FG»c^-©y-h*^iR$n, *-©v-x# 

KSn^p^r^VMOS h7>-^X^3 3t. /— H 

Htne?aan»i 1 2tom\z&mnzi&8i3 2t£ 
[0 0 4 6] h7>-;z*3 i©y-h®ty-hfi© 

y>i?Z9 3 4©y-f(ity-bft©tfcW/Ltt+^ 

/h^ftfi (»&s^©i@s) KJbssns. f?>s> 
3 4 «y- FawsBsas® 1 1 2 KjgiaanTfc 

[ 0 0 4 7 ] 0 2 fcisf gipsatfs&BssttB 1 ic^-r 

S^SSS^4lslK©M0S h7>vX*©ffitt£R*E-f 
5 1 1 t> icttMEatf ttetSCTft H t lc± D US 



(6) 8lfl¥6- 1 3 2 7 3 9 

10 

1 0=VTH (=-Vthp) /R0, 

atflEn*. eir-r, v t hpBMos hv>^x^3 1 

©Ug^ttmffiTftO, A©fiT<&5. 
[0048] \-y>z?7>9Z3\t, HlC^-f 
XfJ' 1 3 t|^«ffl*y- H 3 ©€^Sl&KiRf5fcJ& 
fcKtt 5*l&7«f - F/f 5> * P 7 0 , ffift 

-£«S&] 0StB*/-H3«X«JSi-S. Pv 
>i>X*3 3©y-P — FG) ©mfi«, P7>'^ 
20 X* 3 4©y- Y1&tV- Pg©JtW/L#-tth/h3& 

mioses nr^o, h7>^*?3 i©y-h®ty 

- h^©ttW/L*t+^#a«CS«$nT^Sfc 

0 . p 5 >i>7,* 3 3 ««S£ictefD«i«-c»ifFf s. 

[0 0 4 9] 03tt£©fS93©££fcte©*»0!|-e<&-£> 
S¥«85%*lelK©«^S^-r@Ta&5. S3^^-TS 

- Y 1 ICS b\z1i \>y Y 5 7-@KS«^-r5 p^y* 

ICttl^-©#l#^$(tL, ^©PSBiS^ti^BSrS. 
E3IC*V»T, p^t^VMOS Y-7>i?Xi?2 5tt, 

^©y-h^±t;H^^ffl*/-HiicffiiK3n. 
•5-©y-x^g?a«iSi 1 2H»iKsns. mos h 
5>>?x^2 6fi, -?-©v-x*^85miSij8l 1 2 leg 

>#ffl#y-F2l;:8lft£ft.5. h5>^x^n~i 

4*ir;jsm 1 2 \z&z®®mommm 1 fc^-rs 

¥S^4®»©^nt^-T*S. b7>^X^2 5 

11 = 10- (W2 6/L2 6) / (W2 5/L2 5) 
■C^A&tX*««£SW^/-F2fc«ifS-r5. tlilTW 

2 5 *<k^L 2 5 a F 7 2 5 ©y- Fffifecfct; 
y-FS&-€-n-?n*l/, W2 6*<ti;L2 6»F7> 

2 6©y- F®*J:y:y- Fss^-n^n^r. 

[0 0 5 0] C:©03lC*-rS*S«E5S4IelKIC*^T 
SJiSBE V c c PmiU J - F 1 ©3<&#±#Lfc*§ 
^lC*V^Tt>, F9>v ! X^l 3ttC©*fi±#lC*^ 
t>^1*-3£©®SSl OSffiftl 2-vft^f5fci6. y- 
40 Fl©Sffi±#BS^»-K«R3n. F7>5>X*2 6 

7 m. ic^fT-rs z t \tu < , &£ic-£©aii!fi 

SSI iSfl«&-r%::t**Tt*. 

[0 0 5 l] H4ttC©^|l5©*&fcflS©SIJS«|-CJ&-S 
gtp«i&84®lfc©«tf£^TB-r*3. 04ICS-TS 

- F 3 b S e> U > h 5 5-EgS*«^-r5 n ^ 
Y^UMOS F7>^X^4 5fe«ti;4 6 *f=fllDbfc'fe 

>»V - F 3 ic»«$n. *© V-xa*85iS» 1 1 6 ir 
50 SttSn*. F7>^X:J'4 6tt-?-©y-F*<y-F3 
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11 

legman. v-*jWMS«i i6itaiS!sn, Hw-f 

£lel»tt. 0 3 IC*TS*Pffifc5BifelHl8J©MO S h 9 > 

^oT^osii^tt@ 3 \zmmmft&mmu-? 

[0 0 5 2] 01ftV»L04K^1-Slfl««EfE4|aI?Stc: 

OS by yy*9<»>f- Y £«B«JEV c c S fcttfc* 
«<4Vs slC^ttfSJltCiDSISbT^S. MOS 
h 7 >^^©y- Mlfi:Smifi«H£V c c Sfctt&tt 

stt v s s fc. v- y t h* m >€8«u 

\Z& tt<5 ttEE&T*^© L-*V>»t£E VT Hg&4 

v - x - f- v wsee# L 2 V>tt«EE V T Ht?» 5 ft 
ft, -tCHM" >mEtbTL#Hfii®JEVTHH±*i 

gjRan*. tfctfoT, ^sismBEVccttrtt 
3 • VTH&. k©fea<£#;*ft*. AffneRnts 
t, fct^.«ia i \zfFit£*t%m±w<»m&\z}5» 
t, h?>yx? 1 4s^r^-ri-5(cy-ht h'u 

9lA\zm%W£mftL%^feM&VTH. H5> 
S>X?1 lwy-h-V-XWlJEatbt^fflSEEVT 
Htf*«. h9>^X^ 1 3£&ftfi#T«lft31l-£/b 
ftK, y-HEt/-HF©«fiStth9>^7^1 3 

«EEVcctl/T3 • VTHJ&U&gtSft*. 

[o o 5 3] sec, ®mmmtzittb<Dftm 

tt^tbT, MOSh?^? (14, 3 4) fcft 

[0 0 5 4] n\zmiu^bm\z^rm^,m^± 
£.tzft$mi£®&\zmm <*n*<k 5 ic*$*n>*. 

^©Sipffi«5%iIalKttttS©¥^SH 

*<ki;*^iHiKcfe^T-«©stp«ss[*qi*$n<& 

[0 0 5 5] 05ll^©^IC«tSSIp«St5E4lHlK* 
ffl^fcSip«ffiS54@te©«j££*T0T&a. -©S 

fcffi©IUKa»lc*V>TS«P«JE*^i!(!:Stl5Si!»lc 



(7) #K¥6-1 3 27 3 9 

12 

[0 0 5 6] H5IC*^T, gtp«|JEE58££tt. S*P« 

s5&%*-r-5iaiiss«8^2 o ot, z.<ommmz^r 
mfe<ommmE.vKEFZ&!ii?z\Bi%m2 1 ots 

[0 0 5 7] £9«tt££lilKHB»2 0 Ott, «tt*^ 
©»fi£Stl AS. JSgSRT 5 1 \t*<D&mV h U 5 > 

[0 0 5 8] S**E*$6£-r*l§l»tt#2 1 Ott. s 
«psSi«fS£lill5SB#2 0 O0Ufty-F4&&l'>h3 
5— IsJK&ffllSTS J: 5 fc»tt3nfcp^**»MO S 
h5>;>X:5'5 3iS«fctf5 4<!:, 5 4j&>5 

ffiffil 2*ft«&SnT-^©SflS«EVREF$ffl*/ 
~ F 5 Cfg^.-f Sfiftfc^ <!: LTtMrT*, *©«$&« 

hfi©JfcW/L <SttTV>S. COMOSh 

20 y>?Z9 5 7ifl&$itLT>gmtZZ\t\Z£Q Yy> 
5 4 0>&ft|ft3n«-ft0g*raft I 2 t^©g 
. St«t©JtT4*.5nsffiP«ffiREFS»*-r«. 
[0 0 5 9] &@KS#©ftmiHfc:KiBlxfc»*«» 

SStew. 5fctcc©KUS>yflIlia:fitt«^5 i*«k 

5 7©*^tC^^TKWr*. 
[0 0 6 0] 0 6 ttB 5 fc^T h <J 5 >*n?flfifc«tt* 
7 5 1 OAttttttJgfl&imrcfcS. H6t*UT, 

so h'js >if nnttt&m^ 5 1 st, mm 1 1 2 1 j - 

HHt©MKaBOCtMI*n*»ai^r l~r 4t, 
jgfrtr 2~ r 4 t»JlC^*tl5jg»r^|6^'J >*SH 
l~f 3S-&JT. >J>^^f l~f 3tt. fctA 

•5. r l~r 4«fctAtf^U->U3>T#|j$anS. 
^fc H © h U 5 ^y^lg&Sta^ 5 1 © h U 5 >if\Z 

[0 0 6 1] (&£Atf¥WWE«6» © 

40 VREF*t^LT^-5*>S*>©«eS , b»-a-Tllff*n 

5. ::©ift^Htev>TttU >^igT f l ~ f 3 hseik 
ttffilCfc*. Ufc^Tfittr 2~r4tt'J>^«Tf 
1 ~ f 3 let OSIS^nT* 0fi!a*T 5 1 ©ffifiifiltt 

[0062] ^h»^ic*v^t. mmn&vREFm 
&ton-5. encto, stn;j!i^5 nc*viT«igjii 

1 2fcffi*/-FHfcfclfc£ns£tt©fta«illPU * 
©filii«l*^#<a.5. ^n»zj;0, /— HH (05£ 
50 B8) &Kn*«iiSl 0©fil*VhS<*.6 (I 0=VTH 
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13 

/RO©H««kO) . 
[0 0 6 3] S*fS««fI 0tf>bH<t3.ZZ\t\ZJ:Q. 0 

mm I 2<DfBt)/h$<aO, £CT*lp«flEVREF© 

Dfci^g£Pi®ttVREF!W?rS©ttK«IE;*n£. * 
taK*^«!:tTl8l81--5MOS 5 7©h 

[0 0 64] 07tt, h»J5>^IB!iMOS Y7>? 

5>ifpJte&MOS h9>5?X*5 7tt, Htfj/-K5 

fcttJMi 1 6t»wica5iji:^s*x«>p^'V^;vM 

OS N5>i^X^M 1 ~M4 t. MOS f»?>5?X*M 
SfST-L l~L3£-£tf. MOS h7^X^Ml~M4 

©y- Mi^n^ngsJfeB 1 i6i;:&iasn3„ *&m 

OS h5>^^Ml~M4©y-h(Sty-hfi©Jt 
W/Ltt+^/jN$ft«l(rK3£3n. MOS h^^X* 
M 1 ~M 4 tt»Sii?f t l/T*tt-r 5. M0Sh7>y 
X*Ml~M4©g& (*&tt9xMW) ttUA/- 2> 

h 5 c^afcjgRans. «e*»muevreptvx 

-f7XT2>C(»:lr±0MOS h5>S>X*Ml ~M4© 
»fe©£5£ft£0*. 
[0 0 6 5] «fi3E7Wfc*WTB. 'J^Stf^L 1~ 

L3e««ttJ8fc»5. i©tt«fc*nTe, 

K5fc»it*l 1 6t©KlCBMOS h5>5?X*Ml 
£«fc5&ttj£#attf£-f-5ffl*T&3. Zl©MOSh5 
> 9* * M 1 ~M 4 ©y- b «* XXHf- hSW/ L tt 
/hSVifllCRjgSnTl^. f-7>i>X? 5 4^5©- 
Jt©S**»I 2l:H£oT, -t©«ttjfc#U6-3fc3* 50 
££EVREF£B£-fS. 

[0 0 6 6] KK^ICii^T. J:©S?SJKVREF*t 
3f^©€fiW^J:0t)fflc^i:Wer3txri^&. y>? 
l~L3©5-6©aa*t>©*ifctA(ik-1f^ 

u-a§\zz.mmtiz>. ^nt<fcow^y-H5i:» 

1 6©MlC$8*$**i£jK/i£# (MOS hy>-y 
7,9\Z&Z) ifi±2<UK>, S*mfl£VREF©SffiW 
"Wtf±#TS. Ctilc«tr)^©l^^<fc0t)fi*^ 

H6*j:r;H7fc*Tu^*Tpf i~f 3&&vli 40 

~L3©jg»r», ¥«ftElSSIS©«^7-Hi8*J:rX 

TUff 3 tl*. MZ Z. © h U S > i^ilflgfcgifo&T 5 1 
b h >J 5 >^b]^MOS V7>'JZ* 5 7Pf««ffi^ 

* c t vmmzo ^tkei-*. 

[0 0 6 7] @8tt, 3>&Vi&£XfMOS h 

y >vz* fz i-5«tt©ajxfii©taaft#tttM0 s h 

7 > S>X 9 © U IT V»fiftffi©ia)S«t#tt€:S-rHT* 
ES^f. !S»MOSttMOSh7>yx^©attfi© 50 



#ffl¥6-13 2 73 9 

14 

StSPolyB. ^U->'J3>ICJ: 

5fift©fi^«©ia«ft#es*-r. aunv t h«Mo 
s h7>^?©ugv>M«E©m£ft#tt£a-;-r. c 

©0 8 IZ^t <fc 5 Iw. # 'J -> 'J a >J£ia*5 J;tf MO S h 
7>V7.i'\Zi;Z>&mtt*>\ZjE0m&%&t:%VTii 

>?z?<D&tmftam.m\t# o ->y 3 >gtt©ia 

SftfeiOt>^#V». MOSh7>vX*©L#VMiS 
EVTHttft©ja*«!i:**UT*0, fi«±#ttfc 

$75 l©ga«l^±#t, -#U£V>ffiSEVTHtt 

«Trs. ./-FHfcssnsgipssin ouvth/r 
0T4^en<&&*. «s*ti/T. *tp«ssi o©«ia< 

*3<fc*. £©£€?, MOS h^^v'X^ 5 7©JS$t 
^KSSIC^T±#bTV>S. ^©t^MOSh5 
5 7 ©Jg&ifft#©iBgJ:#tt h U 5 >if "Jtgft 

mmi- 5 1 ©fitatt©a«±#«t o vit# 

r>T&i£nmi O^ftTUTfcMOS h7>^X^©S 
ttfK^OiiaDlC J: 0 S?«BE V R E F lififtfctf^fe 6 

K&ffi^-rss^TftsMos h?>^x^®ft^aae 

V REF&4>L h#Stt5Htl:± d««T 

•a. -r**?^. mos h5>vx^5 7©aa±#ici 

£*»PmEEV R E F ©±#^©^4$ h y 5 5 
1 ©fittffi©liJUtb#miajEVTH©fiT(Z«fcSa 
JpmfflE©fiT*tS«Pm£E V R E F 4<k 0 

tiJEfco. l^v^bo. 2v±»3-asgaic^sn 

[0068] ^nir«to09^ripc, jaa±#i* 

#-5TSiplEVREF£'J>U (0. 1~0. 2Vg 
**Ht3)«-Ct*. d©*^S*«BE564ffllCMOS h 

7 ^ i:^t# y -> y n >fist*ffl tf £ © ± 

Kfci:Atf^J->y:3>T»*gjK<!:MOS H9>^X 
^IC<fcSfi!a^M*«:Slftt)*TfflV^ c t \Z <k 

*»csaMffi*i»$nfcS?m)Ev r e f 5 c 

[0 0 6 9] **±8BHJS«f!Utfe^Ttt, S«P«£E5S4 
EKttrt6l5|S|ffiSnfcf|iSI|E&564fSfc«)»CifiW$ 
tlT^*. l/*»U?S:#e>. C©S¥SEIiffi©IslKi5^ 

icfijfflsnr6j;<, -^©sipajaE^gitstisiHi 
&m\zmt£nT*>£». mnm&fr$&*n$L 

[00 70] 
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15 

m?\Zffife<7)&tE (MOS V7>i?7,9<»V£i<mQ 

be) misa-rzzsizm&vfziisb, num&mm 
w*$iv&z.ttj;<mmz-fc<Dmnmmt&z. 

esfowrewft-rsMos h7>^x^sK^Tv^& 
toi3/-}t<Dm%mzfrfrt>e>-r$fe\z-feom 

imomteim] io 

[02] z.<Dmnmmm-ci>zm&nvm&m 

[S3] r©55?gro$ettt©siifi^t?»5*ipsiis 
*®&©*»/££*-r0T<&*. 
[04] zo)%w<ois?>\ztii<DmMT$>zmmm 

[0 5] CtD^WlctSSVftSlSSilHlKSfiJffll/fcS 

[06] 05lC^-rh'J5>i^Ilg!a:fitii* ; f(OR(!|:6<J 
Jfj;S0SS:*f0Ti&£. 
[0 7] 05lCSTHJ5>i^!EfcMOSK7>>>X 

* s^-r 0-r* 5. 

[09] 05 \zfik?&mm&%>ii®&fr s&^snss 
tpmE©ia«ft#tts:^-r0T*^. 
[01 0] -mii*m#$ai&mo£#<»m&*:mt 30 

0TfcS. 
[0 1 1 ] 0 1 0 



15 



nit 0T*S. 

[012] 011 IC^f5£«S5jg©^«)#!««fiJ&^1- 
0T&£. 

[013] # U 5"J 3 ^JtroSKfiltMO S h 7 
X*© L#V^fi«E©jaStt#14*^-r0Tfc5. 

[01 4] ^©S?SJ6fE4l5lKt*tt2,S?miiit«) 
fl«tt#tt**-r0T»5. 

[01 5] HSWftfcliEy-f*- F©figft#ft£j* 
■T0Tfe5. 

[016] ft*©8tpmK?g±®&»;::fctt5glpmjE© 
[8F^©1KI8] 

1 mj-Y 

2 a^jy-K 

3 ta^jy-F 

4 ffla/-F 

11 MOSl^V^X* 
1 2 
1 3 

1 4 

2 5 

2 6 

3 1 

3 2 
33 
34 

4 5 
46 

5 1 
5 7 
200 



MOS h7>vX* 
MOS byy^Xf 
MOS h7>>^ 
MOS Y7>i?7i* 
MOS h5>>*X* 

MOS 
MOS 
MOS 

MOS V7>z>7.9 

h U 5 >^iEftMO S h 7 >v?X^ 



2 10 £«E»£|§lKtt# 



[01] 



[02] 



[03] 




1/2 Vte-~/f2 




HA'" 
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#SB¥6- 1 3 2 7 3 9 



[01 3] 




[01 4] 



lib- 7 * Ub-™ Vss 



130 



mi 5] 
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